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During the past year considerable doubt has been
cast on the specificity of the Abderhalden reaction.
Abderhalden assumes that specific ferments capable
of attacking only placental tissue are elaborated as the
result of the entrance of placental cells into the gen-
eral circulation. He used two methods of demonstrat-
ing the digestion of the placental tissue by the serum
of pregnant women; the first method was by means
of the polariscope, and the second, by means of dialyz-
ing membranes. The second is the one he recom-
mends for clinical purposes. According to this method,
the serum and specially prepared placental tissue are

introduced into a dialyzing thimble, and the thimble
then placed in distilled water. The mixture is placed in
the incubator, and the fluid outside the thimble tested
the following day for the presence of substances react-
ing with ninhydrin. The latter substances are sup-
posedly derived from the placental protein as a result
of the action of the specific ferments. According to
Abderhalden, the greatest precaution must be taken in
making the test in order to prevent bacterial contami¬
nations, as the dialysate of the tubes showing bacterial
growth will almost invariably give positive ninhydrin
reactions.
Within the past year, articles have appeared in

which the specificity of the reaction has been ques¬
tioned, and others which deny the presence of such
specific ferments. In his replies to these articles,
Abderhalden states that their results are due to faulty
technic, and that his assistants never fail to get positive
results with serum from pregnant women and negative
results with other serum.
If we accept Abderhalden's view, we must assume

that specific ferments may be liberated, or generated,
as the result of the entrance into the general circulation
of any of the cells of the host. If this is so, what
prevents the destruction of the remaining cells of the
same type?
In the views which he has advanced, Abderhalden

ignores entirely the antitrypsin normally present in the
blood. Possibly he believes that this specific ferment is
not subject to antitrypsin influence. Jobling and Peter-
sen found that protein digestion occurs in serums con¬

taining proteolytic ferments if the antitrypsin is
removed, and that these substances can be extracted
by chloroform and ether, or adsorbed by treating the
serum with kaolin, starch and agar. In other words,
any agent which will remove the antitrypsin from a

serum containing proteolytic ferments can take the
place of the placental tissue in the Abderhalden test.
This probably explains why Abderhalden reactions
may usually be obtained with guinea-pig and rabbit
serums, as these serums usually contain ferments.
Are there proteolytic ferments present in the serum

of pregnant women which will attack only placental
protein and which are not present in other individuals,
and the action of which is not prevented by the anti¬
trypsin normally present in the serum? To this ques¬
tion I must answer no. During the past year we have
examined the serums of a large number of patients
entering the hospital suffering from various diseases,
and also a number of supposedly healthy individuals.

From the Department of Pathology, Vanderbilt University Medical
Department.

We found that strong proteolytic ferments are rarely
present in healthy human beings, but that they are

present in large amounts in pregnancy, pneumonia and
certain cachexias. We were able to obtain positive
Abderhalden reactions in all human serums containing
many ferments, regardless of the disease, not only
with placental tissue, but also by extracting the serum
with chloroform, or by using starch. Positive reac¬
tions were obtained with starch almost as readily as

with placental tissue. In each case the serum was

tested for its antitryptic strength before and after the
tubes were incubated, and always found to be much
lower after incubation. In those tests made with nor¬
mal serums, the antitrypsin was also decreased, but the
Abderhalden reaction was negative because there were

no, or not sufficient, ferments to act on the exposed
serum protein. While other substances will give a

positive Abderhalden reaction with serum containing
proteolytic ferments, placenta appears to be the best
agent. It is not clear just why placenta should be the
best agent for the adsorption of antitrypsin ; possibly
it is because there is a larger area of exposed surface.
The ferment of the serum was demonstrated in two

ways. First we removed the antitrypsin with chloro¬
form, as recommended by Jobbing and Petersen, and
second, added 0.2 per cent, acetic acid to the serum,
as recommended by Opie. The serum was then incu¬
bated. The presence of ferments was indicated by
digestion of the serum proteins. This was demon¬
strated by observing the increase in non-coagulable
nitrogen. We have shown that the placental tissue is
not digested, and that it contains as much and often
more total nitrogen after digestion with positive serums
than before. Further, we have found that such treated
placental tissue is more resistant to the action of tryp-
sin than the untreated. This is due to the fact that it
has taken up antitrypsin.
The greatest care was taken throughout this work

to prevent bacterial contaminations, and numerous
cultures were made. In no instances was bacterial
growth obtained. The thimbles were tested before and
after making the tests, and the experiments discarded
if subsequent tests cast doubt on their permeability.1
I must conclude, then, as a result of our work, that

specific proteolytic ferments capable of attacking only
placental tissues do not exist in the serum of pregnant
women. Ferments are present in the blood of such
individuals, just as they are in patients suffering from
pneumonia, cachexias, etc., but they are not specific
for any particular human protein, and are made evi¬
dent only when the antitrypsin has been partially
removed. A positive reaction is due to the adsorption
of the antitrypsin by the placental tissue, thus permit¬
ting the ferment to act on the exposed serum protein.
The serum protein, and not the placental tissue,

forms the substrate from which the substances are
derived which give the positive Abderhalden reaction.
This is shown by the increased resistance of such
treated tissue to the action of trypsin, and also by the
fact that nitrogen determinations show that the tissue
is still intact.
I do not wish to intimate that the test is of no clini¬

cal value, but I do think that a negative test has more
significance than a positive. The value of a positive
test can be determined only when we have become
more familiar with the conditions in which these pro-

1. The details of the experiments mentioned above will appear in an
early number of the Journal of Experimental Medicine.
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teolytic ferments appear in the blood in sufficient quan¬
tity to give a positive Abderhalden reaction. The anti¬
trypsin of the serum influences the proteolytic fer¬
ments and deserves consideration. It has been shown
that in pregnancy, pneumonia and cachexias the serum
has a high antitryptic titer. I believe, as suggested by
others, that this would be a more reliable indication of
pregnancy than a positive Abderhalden reaction.
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Some attention has been given in this laboratory to
a recently proposed method of combating mercuric
chlorid poisoning. Hall1 suggests for this purpose a
reversal of Mayer's reaction for the precipitation of
alkaloids. These substances, as is well known, form
insoluble compounds with mercuric potassium iodid.
Wishing to render mercury insoluble in the body, Hall
proposes the employment of an alkaloid dissolved in
a potassium iodid solution, and has selected quinin as

comparatively harmless and readily obtainable. His
solution is in the following proportions:

Potassium iodid..... 7.35
Quinin hydrochlorid..... 4.0
Water .....480.0

This forms a precipitate with mercuric chlorid in
dilute acids or alkaline carbonates, and should there-
fore compare favorably with the ordinary antidotes
now given into the alimentary canal.
Greatest interest, however, attaches to its parenteral

administration in the hope of fixing the mercury which
has already reached the blood and tissues. This I have
attempted, but with quite negative results. In like
manner Kunkel2 once attempted to cure mercuric
chlorid poisoning in rabbits by causing the animals to
breathe small amounts of hydrogen sulphid in the hope
of precipitating mercuric sulphid in the blood ; bene¬
ficial results were not obtained.
Comparing microscopically the precipitate obtained

by adding Hall's antidote to mercuric chlorid with a

precipitate of mercuric sulphid, one sees that the gran¬
ules of the Mayer precipitate are much smaller than
the mercuric sulphid granules, and therefore if formed
in the blood should be much more easily disposed of
by the body. But can the precipitate be formed in the
blood? Unfortunately not, at least in concentrations
of mercuric chlorid in the blood as high as 1: 1,000.
This is shown by the test-tube experiments recorded
in the accompanying tabulation.
The same results were obtained whether the anti¬

dote was added in equal parts with the mercuric
chlorid-serum solution or in the proportion of one anti¬
dote to three mercuric chlorid-serum.
Thus the great obstacle to the therapy of mercuric

chlorid poisoning, and in fact to so many other
attempts at chemotherapy, is again encountered,
namely, that the poison has a far greater affinity for

1. Hall, W. A.: A New Antidote for Corrosive Sublimate Poisoning,
Wayne County Med. Soc. Weekly, Dec. 21, 1914.

2. Kunkel, A. J.: Handbuch der Toxikologie, Jena, 1899, p. 147.

the tissues (for instance, the proteins and other col¬
loids in the blood serum) than for any non-toxic rem¬

edy that can be found. Our antidote fails to detach
the mercury from its firm combination.
Not relying entirely on the foregoing significant

serum tests, I have made a number of experiments on
mice and rabbits.
In a preliminary series of mice, subcutaneous injec¬

tions of mercuric chlorid in doses of from 0.01 to 0.02
gm. per kilogram of animal were found fatal in from
two to six days; 0.1 gm. per kilogram of animal killed
in from two to ten hours. I therefore selected 0.05
gm. per kilogram of animal as a dose which would
probably kill not immediately, but within a day or so.
Six mice were given this dose, (subcutaneously) at
about 10:30 a. m. Three of them received Hall's anti¬
dote (in amount sufficient to precipitate all of the mer¬
curic chlorid) intraperitoneally within an hour. All
six animals were alive at 5 p. m., and all six were
found dead early the next morning.
Rabbits were even more discouraging. Two were

given 2.5 mg. per kilogram mercuric chlorid intra¬
venously, followed by intravenous injection within an
hour of an amount of the Hall's antidote sufficient to
precipitate all of the mercuric chlorid, in two equal
injections one-half hour apart. Both had diarrhea and
marked albuminuria the first few days, but the one
which received no antidote survived twenty-one days,
and the one which received the antidote died within

TEST-TUBE EXPERIMENTS Precipitationwith' Hall's
Concentration Antidote

Mercuric chlorid in saline. 1:100,000 (?)
Mercuric chlorid in saline. 1: 25,000 +
Mercuric chlorid in saline. 1: 10,000 ++
Mercuric chlorid in saline. 1: 1,000 -f- + -T"
Mercuric chlorid in fresh ox serum. 1:100,000 none
Mercuric chlorid in fresh ox serum. 1: 25.000 none
Mercuric chlorid in fresh ox serum. 1: 10,000 none
Mercuric chlorid in fresh ox serum. 1: 1,000 none

nine days. Similarly, two rabbits received 5 mg.
per kilogram each of mercuric chlorid intravenously,
and one was given a corresponding amount of antidote,
dying within six hours. The one receiving no anti¬
dote survived three days.
Thus the antidote was of no help in these experi¬

ments.
When the mercury is taken by mouth, as is usual

in cases of poisoning in man, it is of course impossi¬
ble to say how much reaches the circulation. Within
recent years a case occurred in New Haven in which
a whole gram was taken and no symptoms followed,
although treatment was delayed for some hours. The
poison was taken after a hearty meal, which of course
prevented absorption.

One decigram of corrosive sublimate, rapidly
absorbed, is given by the best authorities3 as the mini¬
mum fatal dose for an adult. So-called "cures" after
much larger amounts have been taken must be attrib¬
uted to vomiting, purging or some other hindrance to
rapid absorption by the body, such as abundant stom¬
ach contents or gastric atony.
The foregoing results indicate the apparent futility

of parenteral treatment of corrosive sublimate poison¬
ing by such a good precipitant of mercury as Hall's
solution. As an adjunct to stomach washing it will
quite possibly be found equal in value to tannic acid,
white of eggs, or milk, etc., which are now employed.

3. For example, Meyer, H. H., and Gottlieb, R.: Die experimentelle
Pharmakologie, Berlin and Vienna, Ed. 2, 1911, p. 463.
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